24 The anthropic interference in aquatic ecosystems, favors the disordered colonization of T. domingensis, 25 damaging the production of hydroelectric power and river traffic. Thus, the objective of this study was 26 to evaluate the potential of C. typhae as a mycoherbicide in the control of T. domingensis, in vitro and 27 in greenhouse. 107 samples of symptomatic T. domingensis leaves were collected in flooded areas of 28 rivers in Brazil, with identification and isolation of the collected fungal species. The concentration of 29 inoculum was determined to evaluate the incidence and severity of the disease, the influence of 30 temperature on mycelial growth and conidia germination, the effect of temperature and leaf wetness 31 period on T. domingensis infection by C. typhae and the host range test. The growth of the colonies of 32 C. typhae was higher at 25 to 30 ºC, there was no interference of the photoperiod on germination of the 33 spores, but the highest percentage of germination occurred at 17.39 ºC. The influence of environmental 2 34 conditions on infection of inoculated leaves of T. dominguensis indicated that at 15 ºC and the period of 35 leaf wetness of 48 hours promoted the highest incidence of the disease, as well as the severity for the 36 same period of leaf wetness. The specificity test showed that C. typhae is specific and pathogenic to T. 37 domingensis. Being this the first report of the occurrence of this pathogen in aquatic macrophytes of 38 this species and in T. domingensis in Brazil. 39 Keywords: Biological control; Aquatic macrophytes, Leaf wetness 40 41 Introduction 42 Typha domingensis Pers. is an invasive macrophyte found in the Americas, Europe, Africa, Asia and 43 Oceania, being considered as a native species of South America, occurring throughout Brazil [1]. It is 44 propagated either by seeds or vegetatively, by rhizomes, with vigorous growth by the decomposition 45 and assimilation of organic matter as a source of nutrients, reaching about seven tons of rhizomes per 46 hectare [2]. Thus, T. domingensis is used as a biological filter for urban sewage, industrial effluents rich 47 in heavy metals and erosion control in drainage channels and reservoir banks [3].
81
In recent years, little has been studied about these parasitic relationships between fungi and aquatic 82 weed macrophytes, however, satisfactory results were obtained in studies with the Eichhornia crassipes 83 Mart. Solms and Cercospora rodmanni [11] . Another important result was reported by Pitelli et al. [8] , 84 showing that fungi of the genus Colletotrichum have been receiving attention as potential 85 mycoherbicides, suggesting that these pathogens have specific enzymes that promote infection and 86 degradation of the plant cell wall. Thus, the objective of this study was to evaluate the potential of C.
87 typhae as a mycoherbicide in the control of T. domingensis, in vitro and in greenhouse. 
229
The temperature data on the disease incidence were adjusted to the cubic regression model for 230 mycelial growth and conidial germination variables. The conidia germination and the temperature 231 range between 25 and 30 ºC provided the highest C. typhae mycelial growth ( Fig. 1A and 1B) . 
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The relationship of a pathogen to the host may vary from one host to another and in this case, the 238 interactions between this pathogenetic system are still not well understood [17] . Due to this interaction, 239 studies on microorganisms for biological control of plants, aim to establish ideal culture conditions for 240 mass and durable production of the inoculum in artificial culture [14] . Climate variables such as 241 temperature, for example, influences the rate of fungal reproduction, physiological conditions of the 242 host, growth and aggressiveness of pathogens. Thus, the knowledge of the interaction of the pathogen 243 with environmental factors has a practical meaning, since the environment can alter its pathogenicity 244 [28] .
245
Effect of leaf wetness on the incidence of the desease and severity caused by C. typhae 246 The disease incidence data, when submitted to different temperatures and leaf wetness periods, were 247 adjusted to the linear regression model, being a decreasing incidence in relation to the increase in 248 temperature, and increasing in relation to the leaf wetness period (Fig 2 A and B) . The temperature 249 influenced the formation of chlorotic lesions on the leaf blade surface of T. domingensis plants, with 250 the exception of 20% of the plants kept at temperatures of 15, 20 and 30 °C, which had no symptoms of 251 anthracnose in the first evaluation that occurred eight days after inoculation. It was also found that at 252 temperatures of 15 and 20 °C, the maximum incidence of the disease was 95 and 90%, respectively 253 (Fig 2A) . On the other hand, during the evaluations of leaf wetness periods, it was observed that after 254 the period of 48 hours, in addition to the influence of the temperature, the duration of the leaf wetness 255 period favored the incidence of C. typhae with maximum percentage rate of 95% of symptomatic plants 256 ( Fig 2B) . However, in the present study the highest progression of both disease incidence 280 and severity was detected with increasing leaf wetness time duration (Figs 2B and 3) .
281
The highest severity of symptoms detected was observed in 8, 24 and 48 hours leaf wetness periods, 282 with rates of 82, 85 and 88%, respectively. There is little research on the epidemiology of anthracnose 283 caused by C. typhae; in addition, the results obtained in this study are the first report of this disease in 284 T. domingensis plants, so further studies are probably needed to confirm these results (Fig 3) . 
293
From the results obtained in this study during the evaluation of the incidence and severity of 294 anthracnose in plants of T. domingensis, it was verified that the amount of hours of the wetness period 295 needs to be continuous reaching its peak after 48 hours. In order to cause infection in plants, C. typhae 296 probably requires several short wetness rather than a single long period. Among the factors that have 297 most restricted the good performance of potential mycoherbicides is the need for a long duration of the 298 leaf wetness period for the infection to occur [34] . However, these restrictions can be overcome by 299 methods of artificial inoculation, since the moisture level and inoculation during the leaf wetness 300 period can be increased by the more efficient use of wetness agents or emulsions, or by applying the 301 fungus to gel or by using granular preparations [35, 36] .
302
Most of the studied potential plant mycoherbicides have been based on formulations of fungi 303 species. The biological control that is involved in the application of fungal spores propagation in 304 concentrations that do not occur in nature, is the most used strategy in the use of mycoherbicides based 14 305 on these pathogens [37] . Several studies indicate that fungi of the genus Colletotrichum receive 306 attention as potential mycoherbicides, since they have enzymes that degrade the plant cell walls, 307 suggesting that some of these proteins may have specific roles in plant infection. There is also evidence 308 that both species of Colletotrichum have the ability to produce indole-acetic acid, whose derivatives are 309 well-established models of herbicides [38] . 
